Alterations in local cerebral glucose metabolism and endogenous thyrotropin-releasing hormone levels in rolling mouse Nagoya and effect of thyrotropin-releasing hormone tartrate.
To identify the brain region(s) responsible for the expression of ataxic gaits in an ataxic mutant mouse model, Rolling mouse Nagoya (RMN), changes in local cerebral glucose metabolism in various brain regions and the effect of thyrotropin-releasing hormone tartrate (TRH-T), together with alterations in endogenous thyrotropin-releasing hormone (TRH) levels in the brains of RMN, were investigated. Ataxic mice [RMN (rol/rol)] showed significant decreases in glucose metabolism in regions of the diencephalon: thalamic dorsomedial nucleus, lateral geniculate body and superior colliculus; brain stem: substantia nigra, raphe nucleus and vestibular nucleus; and cerebellar nucleus as compared with normal controls [RMN (+/+)]. When RMN (rol/rol) was treated with TRH-T (10 mg/kg, equivalent to 7 mg/kg free TRH), glucose metabolism was significantly increased in these regions. These results suggest that these regions may be responsible for ataxia. We also found that TRH levels in the cerebellum and brain stem of RMN (rol/rol) were significantly higher than those of RMN (+/+). These results suggest that ataxic symptoms in RMN (rol/rol) may relate to the abnormal metabolism of TRH and energy metabolism in the cerebellum and/or brain stem and that exogenously given TRH normalizes them.